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DETAILED ACTION 

This Office Action is in response to the Amendment filed on January 1 1 , 2006. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1,4-8, 13, and 14 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Ohtani et al. (US 6,545,359 B1 ). 

In re claims 1 and 7, Ohtani et al. shows (figs. 1A-1D) a display device having 
thin film transistors on a substrate (101 ) thereof, wherein the display device includes 
gate patterns (106) in each of which a gate line (t) and a gate electrode (105) of the thin 
film transistor are integrally formed, and drain lines (1 1 3); an insulation film (111) covers 
the gate pattern; the gate pattern is constituted by at least three-layered films 
consisting of a lowermost layer (105a), an intermediate layer (105b) formed of at least 
one layer and an uppermost layer (105c) at least at either a portion of the thin film 
transistor or a portion of the gate pattern which crosses a drain line, the intermediate 
layer is formed of a material selected from the group consisting of pure Al, an Al alloy, 
pure Ag, an Ag alloy, pure Cu and a Cu alloy (col. 15, lines 15-51), and the uppermost 
layer and the lowermost layer are formed of a metal (Ta) having a melting point higher 
than the melting point of the material (Al) of the intermediate layer. End portions of the 
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intermediate layer (105b) are recessed from end portions of the uppermost layer and 
end portions of the lowermost layer. 

In re the rest of the limitations of claim 7, Ohtani shows (figs. 18A-18C) alternate 
embodiments of the gate electrode in which end portions of the uppermost layer (15) 
are spaced inwardly from end portions of the lowermost layer (13), and at the same 
time, end portions of the intermediate layer (14) are recessed from end portions of the 
uppermost layer and end portions of the lowermost layer. 

In re claim 4, Ohtani shows (figs. 18A-18C) alternate embodiments of the gate 
electrode in which end portions of the uppermost layer (15) are spaced inwardly from 
end portions of the lowermost layer (13). 

In re claim 5, 6, 8, and 14, Ohtani shows (figs. 1A-1D) the thin film transistor 
including a semiconductor layer (104 or 100) and the gate electrode 9105 or 106) is 
arranged above the semiconductor layer. Ohtani does not specifically disclose that the 
layer includes a polycrystalline semiconductor but is a crystalline semiconductor layer. 
However, polycrystalline is a type of crystalline semiconductor layer. 

In re claim 13, Ohtani shows (figs. 1A-1D) that the semiconductor layer includes 
an LDD region (108) and the lowermost layer of the gate electrode has at least a portion 
that is overlapped by the LDD region. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 3, 9, and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohtani et al. (US 6,545,359 B1) as applied to claims 1, 7, and 8 
above, and further in view of Jeong et al. (US 6,081 ,308) 

In re claims 2, 3, 9, and 10, Ohtani shows all of the elements of the claims except 
the specific materials of the uppermost and lowermost layers being of pure Mo, Mo 
alloy, or Mo-W. Jeong et al. discloses (col. 9, lines 57-67) a multi-layered gate line for 
an LCD that uses a Mo-W alloy for the upper layer. The Mo-W alloy prevents hillock 
formation in the Al layer and reduces the number of lithography steps (col. 12, lines 52- 
65). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the uppermost and lowermost layers of the gate 
electrode of Ohtani. by using Mo-W as taught by Jeong to prevent hillock formation in 
the Al intermediate layer and reduce the processing steps. 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohtani et al. (US 6,545,359 B1 ) as applied to claims 7 and 8 above and further in 
view of Watanabe et al. (US 6,255,706 B1 ). 

In re claims 1 1 and 12, Ohtani shows all of the elements of the claims except the 
etching properties of the uppermost layer and the lowermost layer and those layers 
being Mo-W and Mo-Cr. Watanabe discloses (col. 3, lines 37-57) that a gate electrode 
having a laminated structure comprises an upper and lower layer having an allow 
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selected from combinations of Mo, W, and Cr in which the upper layer is different from 
the lower layer. If Watanabe were to select the alloy of Mo-W as the upper layer and 
Mo-Cr as the lower layer, then inherently the etching rate of uppermost layer would be 
fast than the etching rate of the lowermost layer since the materials and structure are 
the same as the instant invention. With this configuration, the gate forms a tapered 
shape (as shown in figure 4) and has a highly reliable structure. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the materials of the gate electrode of Ohtani by using the desired materials of 
Watanabe to form a tapered gate having a reliable structure. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Kakuda et al. (US 5,162,933) discloses a laminated gate 
structure having various Mo alloys and the benefits of using such materials. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571 ) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be' reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval ('PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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